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Vapor-liquid equilibrium data of acetone and Hashitani and Hirata3). In this paper, the vapor-liquid equilibrium data for the acetone-water system saturated with each of four kinds of salt, i.e. sodium chloride, potassium chloride, sodium nitrate, and calcium chloride dihydrate, are presented and these experimental results are correlated by a new method which approximates the mechanism of the effect of salt addition on vapor-liquid equilibrium. Also, the vapor pressures of aqueous solutions saturated with salt are observed in order to carry out this correlation.
Experimental
Apparatus and Procedure Vaporpressure The schematic diagram of the experimental apparatus is shown in Fig. 1 . The measuring procedure is as follows. (1) As the density of sample solution is usually an order of magnitude lower than for mercury, it does not decrease the accuracy of measurement to use the density of pure water at measuring temperature in place of psl.
To check the reliability of the experimental apparatus, the vapor pressures of pure water were measured at various temperatures of 50°to 70°C and are compared with the values in the literature4) in Fig. 2 . Fromthis figure, it is found that the vapor pressure data obtained here agree well with those in the literature4), and the average deviation is ± 0.6%.
Vapor-liquid equilibria In this work, all vapor-liquid equilibrium data were obtained at atmospheric pressure of ca. 750 to 770 mmHg, and therefore the boiling points should be corrected to those at the pressure under consideration. However, in the case of salt addition this operation is difficult, and the following discussion is based upon the reference state of 760mmHg, allowing the entrance of a little error in the activity coefficient.
An improved Othmer type still which was modified for salt effect studies was used. This still was devised to avoid the partial condensation of vapor and to be suitable for the dissolution of salt. Details were described in a previous paper6).
Some equilibrium liquid phase samples were separated quantitatively into salt and acetone-water fractions by a technique of evaporation to dryness. The acetone-water fraction was analyzed by refractive index determination VOL, 5 NO. 3 1972 (1) for acetone-water ratio and thus the composition of the liquid phase sample was established. Equilibrium vapor condensate samples were also analyzed by refracvtie index determination.
Experimentally, saturation was assumed to exist whena slight excess of solid salt persisted over a period of time.
First of all, some vapor-liquid equilibrium data for this system without salt were obtained in the range of 0.20<a;1<0.95 and they agreed with the values in the literature1) within a deviation of 2.6%.
Materials
Acetone which has a guaranteed purity of at least 99.8 mol% was used without further purification and the refractive index at 25°C was 1.3564. Water and salts used in this work were distilled water and reagent grade salts, respectively.
Experimental

Results and Discussion
Vapor pressures of aqueous solutions saturated with sodium chloride, potassium chloride, and sodium nitrate were measured and the results are shown in Table 1 and Fig. 2 . For aqueous solution Thedegreeof vaporpressure depressionfor acetone caused by salt addition was negligible, as predicted fromthe very low solubilities of these salts in it.
Vapor-liquid equilibrium data for acetone-water system saturated with sodium chloride, potassium chloride, sodium nitrate, and calcium chloride dihydrate are shownin Figs. 3 and 4 as well as Table   3 . Since saturation was assumed to exist experimentally when a slight excess of solid salt persisted over a period of time, as described previously, it can be concludedfromthese figures that the addition of calcium chloride dihydrate and sodium chloride formed the two liquid phases in the region of 0.\<x1 <0.9 and 0.2<xx<0.65, respectively. (In the two liquid phases, the phase rule indicates that zero degree of freedom exists and therefore vapor phase composition is kept constant).
It is also seen that the addition of calcium chloride dihydrate in particular shows the significant magnitude of salt effect, as predicted from the high solubility of this salt in acetone-water system.
The additions of sodium chloride and potassium chloridecausesimilar salt effects, while the addition of sodiumnitrate results in the smallest effect of the four kinds of salts studied in this work.
The system of acetone-water-saturated salt is considered to be a highly non-ideal system, and 216 (2) Calculated by using the data in the literature4) various properties of this system maybe very complicated. Therefore, for the purpose of simplification in this investigation, the salt addition in liquid phase is assumed to have a noticeable effect only on the depression of vapor pressure for each liquid component due to dissolution of the salts and to have no effect on the activity coefficients. where T1 and T2 are the activity coefficients of acetone and water in a binary system without salt, respectively.
COS
In addition, P^is regarded as P^since the vapor pressure depression for acetone caused by salt addition is negligibly small, and Eq.(3) becomes 1Z (6) Here, Eq.(6) seems to show that acetone mole fraction in vapor for the system with salt does not differ from that for the system without salt. In fact, however, the change of acetone mole fraction caused by salt addition is considered in Eq. (6) because the boiling point of the system is elevated by salt addition and this results in a rise of the vapor pressure of pure acetone, P^.
By use of Eqs.(4), (5), and (6), the prediction of vapor-liquid equilibria for acetone-water system saturated with salt is carried out in the following manner. For a liquid composition, a vapor pressure is calculated from the Antoine equation by assuming a temperature and the vapor-phase composition is calculated from Eqs.(4) and (6) by substitution of these vapor pressure data. The operation mentioned above is repeated by the trial-anderror methoduntil vapor phase composition satisfies Eq.(5) . In these calculations, total pressure is taken to be one atmosphere.
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